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TITLE OF THE INVENTION 

APPARATUS AND METHOD FOR IDENTIFYING PAPER CASSETTES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2002-78160, filed 
on December 10, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to an image forming apparatus which can print on 
various types of paper, and more particularly, to an apparatus and method for identifying paper 
cassettes by using a simple structure. 

2. Description of the Related Art 

[0003] An image forming apparatus such as a printer includes a plurality of paper cassettes 
for supporting paper. Paper which corresponds to a paper size selected by a user is extracted 
from the plurality of paper cassettes, and a printing operation is performed. 

[0004] In the conventional image forming apparatus, two methods for identifying a plurality of 
paper cassettes have been used. In the first method, an identification symbol is assigned to 
each of the paper cassettes, and a main controller identifies the identification symbols included 
in the apparatus, and the main controller and the paper cassettes are independently connected 
to serial buses, respectively. Thus, the number of serial buses is the same as the number of 
paper cassettes. Therefore, when a paper cassette which corresponds to a specific 
identification symbol is detected by the main controller, a signal is transmitted to a unit in the 
apparatus via a serial bus connected to the corresponding paper cassette, and paper of a 
corresponding size is used from the detected paper cassette. 
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[0005] In the second method, a main controller and paper cassettes are connected to one 
serial bus, and each of the paper cassettes comprises a switch so that a user can manually set 
identification symbols. 

[0006] In the first method, the number of connection lines of the serial buses should be the 
same as the number of paper cassettes, and therefore, it may be difficult to manufacture an 
image forming apparatus and manufacturing costs may increase. 

[0007] In the second method, the user manually sets the identification symbols one by one 
by operating the switch of each paper cassette. Also, when the user mistakenly fails to operate 
the switch, due to wrong setting of the identification symbols, errors may occur while the image 
forming apparatus is operating. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an aspect of the present invention to provide a method of and an 
apparatus for identifying paper cassettes by using a simple structure without requiring a plurality 
of independent serial buses. 

[0009] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0010] The foregoing and/or other aspects of the present invention may be achieved by 
providing an apparatus for identifying paper cassettes of an image forming apparatus which 
supports to output various types of paper comprising first through N-th paper cassettes, wherein 
each of N-1 (where N is a positive integer greater than 1) output ports is connected to N-1 input 
ports each having one of N input ports and one of N output ports, a paper cassette identification 
unit which generates a synchronizing signal in response to an identification symbol which is 
transmitted from one of the first through N-th paper cassettes and indicates one of the first 
through N-th paper cassettes, and transmits the generated synchronizing signal to paper 
cassettes in which an "undefined symbol" that indicates that an identification signal has not 
been assigned , among the first through N-th paper cassettes is given, and a serial bus which 
connects the first through N-th paper cassettes to the paper cassette identification unit. 
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[0011] It is another aspect of the present invention to provide a method for identifying paper 
cassettes of an image forming apparatus having first through N-th (where N is a positive integer 
greater than 1) paper cassettes in which paper is held and which supports to output various 
types of paper, the method comprising an electrical source being applied to each of the first 
through N-th paper cassettes and providing first and second signals to each of the first through 
N-th paper cassettes, determining whether the first signal is provided to one of the first through 
N-th paper cassettes, upon determining that the first signal is provided to one of the one of the 
first through N-th paper cassettes, assigning an identification symbol which indicates the first 
through N-th paper cassettes to which the first signal is provided, and transmitting identification 
symbol to a paper cassette identification unit which identifies the first through N-th paper 
cassettes, converting the second signal outputted from an output port of one of the first through 
N-th paper cassettes in which the identification symbol has been assigned, into a first signal, 
upon determining that the first signal is not provided to one of the first through N-th paper 
cassettes, assigning "undefined symbol" which indicates that the identification symbol has not 
been assigned in the first through N-th paper cassettes to which the second signal is provided, 
and determining whether a synchronizing signal is supplied to the first through N-th paper 
cassettes in which the "undefined symbol" has been given, from the paper cassette 
identification unit, and upon determining that the synchronizing signal is supplied to the first 
through N-th paper cassettes, then determining whether the first signal is provided to one of the 
first through the N-th paper cassettes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a block diagram illustrating an apparatus for identifying paper cassettes 
according to an embodiment of the present invention; 

FIG. 2 is a table illustrating the operation of assigning identification symbols shown in 
FIG. 1, according to an embodiment of the present invention; and 

FIG. 3 is a flowchart illustrating a method for identifying paper cassettes according to an 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0014] FIG. 1 is a block diagram illustrating an apparatus for identifying paper cassettes 
according to an embodiment of the present invention. Referring to FIG. 1, the apparatus 
comprising first through N-th (where N is a positive integer greater than 1 ) paper cassettes 1 00 
through 140, a paper cassette identification unit 150, a serial bus 160, and an electrical source 
supply line 170. 

[0015] Each of the first through N-th paper cassettes 100 through 140 has one of N input 
ports and one of N output ports. Each of the N-1 output ports is connected to each of the N-1 
input ports 

[0016] When an electrical source is supplied to the first through N-th paper cassettes 100 
through 140 from the electrical source supply line 170, a first signal is inputted into one of the N 
input ports included to the first through N-th paper cassettes 100 through 140, and a second 
signal is inputted into or outputted from the N-1 input ports and the N-1 output ports, 
respectively. 

[0017] An M (where M is a positive integer smaller than or equal to N) paper cassette into 
which the first signal is inputted is assigned an identification symbol which identifies one of the 
first through N-th paper cassettes 1 00 through 140, and transmit the identification symbol to the 
paper cassette identification unit 150. Also, the M paper cassette into which the first signal is 
inputted converts the second signal outputted from the output port of the M paper cassette, into 
the first signal. 

[0018] Meanwhile, N-M paper cassettes into which the second signal is inputted are 
assigned an "undefined symbol", which indicates that an identification symbol has not been 
assigned. 

[0019] The first paper cassette 100 has a first input port 102 and a first output port 104. The 
first input port 102 of the first paper cassette 100 may be grounded. Thus, a first signal is 



4 



Docket No.: 1293.1997 



always inputted into the first input port 102 via a ground connection line 101 when an electrical 
source is applied to the first paper cassette 100 from the electrical source supply line 170. The 
first signal may be at a "high" or "low" level. If the first input port 102 is grounded, the first signal 
having a "low" level is inputted into the first input port 102. A second signal is outputted via a 
first connection cable 106 from the first output port 104 when the electrical source is applied to 
the first paper cassette 100 from the electrical source supply line 170. The second signal may 
be at a "high" or "low" level in opposition to the first signal. If the first input port 102 is grounded 
and the first signal having a "low" level is inputted into the first input port 102, the second signal 
having a "high" level is outputted from the first output port 104. 

[0020] The first paper cassette 100 senses that the first signal is inputted into the first input 
port 102, and is assigned an identification symbol which indicates the first paper cassette 100. 
Also, the first paper cassette 100 transmits the identification symbol to the paper cassette 
identification unit 150. Also, the first paper cassette 100 converts the second signal outputted 
from the first output port 104, into the first signal after the identification symbol is transmitted to 
the paper cassette identification unit 150. 

[0021] The second paper cassette 110 has a second input port 112 and a second output port 
114. The second input port 112 is connected to the first output port 104 of the first paper 
cassette 100 via a first connection cable 106. When an electrical source is applied to the 
second paper cassette 110 from the electrical source supply line 170, a second signal is 
inputted into the second input port 112, and the second signal is outputted from the second 
output port 114. When the second signal is inputted into the second input port 112, the second 
paper cassette 110 is assigned an "undefined symbol" which indicates that an identification 
symbol has not been assigned. Then, the second paper cassette 110 receives the first signal 
via the first connection cable 106 from the first output port 104 of the first paper cassette 100. 

[0022] If a synchronizing signal is transmitted to the second paper cassette 110 from the 
paper cassette identification unit 150, the second paper cassette 110 senses that the signal 
inputted into the second input port 112 is the first signal, and is assigned an identification 
symbol which indicates the second paper cassette 110. The synchronizing signal is generated 
in the paper cassette identification unit 150, so as to be used to assigned identification symbols 
for each of the first through N-th paper cassettes. The second paper cassette 110 transmits the 
identification symbol to the paper cassette identification unit 150. Also, the second paper 
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cassette 110 converts the second signal outputted from the second output port 114, into the first 
signal after the identification symbol is transmitted to the paper cassette identification unit 150. 

[0023] The third paper cassette 120 has a third input port 122 and a third output port 124. 
The third input port 122 is connected to the second output port 114 of the second paper 
cassette 110 via a second connection cable 116. When an electric source is applied to the third 
paper cassette 120 from the electric source supply line 170, a second signal is inputted into the 
third input port 122, and the third signal is outputted from the third output port 124. When the 
second signal is inputted into the third input port 122, the third paper cassette 120 is assigned 
an "undefined symbol" which indicates that an identification symbol has not been assigned. 
Then, the third paper cassette 120 receives the first signal via the second connection cable 116 
from the second output port 114 of the second paper cassette 110. 

[0024] If a synchronizing signal is transmitted to the third paper cassette 120 from the paper 
cassette identification unit 150, the third paper cassette 120 senses that the signal inputted into 
the third input port 122 is the first signal, and is assigned an identification symbol which 
indicates the third paper cassette 120. The third paper cassette 120 transmits the identification 
symbol to the paper cassette identification unit 150. Also, the third paper cassette 120 converts 
the second signal outputted from the third output port 124, into the first signal after the 
identification symbol is transmitted to the paper cassette identification unit 150. 

[0025] Descriptions of fourth through (N-1)-th paper cassettes (not shown) are the same as 
the above-mentioned second or third paper cassette, and thus descriptions thereof will be 
omitted. 

[0026] The N-th paper cassette 140 has an N-th input port 142 and an N-th output port 144. 
The N-th input port 142 is connected to an (N-1)-th output port (not shown) of the (N-1)-th paper 
cassette via an (N-1)-th connection cable 136. The N-th output port 144 is not connected to 
anything. 

[0027] When an electric source is applied to the N-th paper cassette 140 from the electric 
source supply line 170, a second signal is inputted into the N-th input port 142, and the second 
signal is outputted from the N-th output port 144. When the second signal is inputted into the N- 
th input port 142, the N-th paper cassette 140 is assigned an "undefined symbol" which 
indicates that an identification symbol has not been assigned. After that, the N-th paper 
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cassette 140 receives the first signal via the (N-1)-th connection cable 136 from an (N-1)-th 
output port (not shown) of an (N-1)-th paper cassette. 

[0028] If a synchronizing signal is transmitted to the N-th paper cassette 140 from the paper 
cassette identification unit 150, the N-th paper cassette 140 senses that the signal inputted into 
the N-th input port 142 is the first signal, and is assigned an identification symbol which 
indicates the N-th paper cassette 140. The N-th paper cassette 140 transmits the identification 
symbol to the paper cassette identification unit 150. Also, the N-th paper cassette 140 converts 
the second signal outputted from the N-th output port 144, into the first signal after the 
identification symbol is transmitted to the paper cassette identification unit 150. 

[0029] The paper cassette identification unit 150 generates a synchronizing signal in 
response to an identification symbol which is transmitted from the first through N-th paper 
cassettes 100 through 140, and transmits the generated synchronizing signal to paper cassettes 
in which an "undefined symbol" that indicates that an identification symbol has not been 
assigned are given, among the first through N-th paper cassettes 100 through 140. 

[0030] Also, the paper cassette identification unit 150 receives a predetermined identification 
symbol from one of the first through N-th paper cassettes in which the identification symbol has 
been assigned, and stops generation of the synchronizing signal. The paper cassette 
identification unit 150 stores information on the predetermined identification symbol among the 
identification symbols. If the paper cassette identification unit 150 receives the same 
identification symbol as the predetermined identification symbol, the paper cassette 
identification unit 150 senses that the identification symbols of all of the paper cassettes are 
assigned, and stops generation of the synchronizing signal. For example, if the first through N- 
th paper cassettes are provided and the paper cassette identification unit 150 stores information 
on an identification symbol "N", when the paper cassette identification unit 150 receives "N" as 
an identification symbol of the N-th paper cassette, the paper cassette identification unit 150 
senses that all of the identification symbols are assigned and stops generation of the 
synchronizing signal. 

[0031] The serial bus 160 connects the first through N-th paper cassettes 100 through 140 to 
the paper cassette identification unit 150. The serial bus 160 connects the first through N-th 
paper cassettes to the paper cassette identification unit 150 via only one line, unlike in the 
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conventional image forming apparatus. Thus, the serial bus 160 serves as a path through 
which the identification symbols assigned in the first through N-th paper cassettes 100 through 
140 are transmitted to the paper cassette identification unit 150. Also, the serial bus 160 serves 
as a path through which the synchronizing signal generated in the paper cassette identification 
unit 1 50 is transmitted to the paper cassettes in which the "undefined symbols" are given. 

[0032] The electric source supply line 170 represents a traditional cable, and therefore the 
description will be omitted. 

[0033] FIG. 2 is a table illustrating the operation of assigning identification symbols shown in 
FIG. 1, according to the embodiment of the present invention. FIG. 2 shows the result of 
assigning of identification symbols and "undefined symbols" when first through N-th loops are 
performed according to the present invention shown in FIG. 2. 

[0034] The first loop is performed when an electrical source is applied to the first through N- 
th paper cassettes 100 through 140 and the paper cassette identification unit 150. 

[0035] Since the first input port 1 02 is grounded, a first signal having a "low (L)" level is 
continuously inputted into the first input port 102 of the first paper cassette 100. When the 
electric source is applied to the first paper cassette 100, a second signal having a "high (H)" 
level is outputted from the first output port 104 of the first paper cassette 100. The first paper 
cassette 100 senses that the first signal is inputted into the first input port 102, and is assigned 
an identification signal "1" which indicates the first paper cassette 100. Also, the first paper 
cassette 100 transmits the identification symbol "1" to the paper cassette identification unit 
150The first paper cassette 100 then converts the second signal having the "high (H)" level, 
outputted from the first output port 104, into a first signal having a "low (L)" level. Meanwhile, 
the paper cassette identification unit 150 receives the identification symbol "1" from the first 
paper cassette 100 and generates a synchronizing signal. 

[0036] When the electric source is applied to the second paper cassette 1 1 0, a second signal 
having a "high (H)" level is inputted into the second input port 112 of the second paper cassette 
110, and the second signal having the "high (H)" level is outputted from the second output port 
114. Thus, since the second signal having the "high (H)" level is inputted into the second input 
port 1 1 2 of the second paper cassette 1 1 0, the second paper cassette 1 1 0 is assigned an 
"undefined symbol T" which indicates that an identification symbol has not been assigned. 
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[0037] When the electric source is applied to each of the third through N-th paper cassettes 
120 through 140, as in the second paper cassette 110, the second signal having the "high (H)" 
level is inputted into each of input ports of the third through N-th paper cassettes 120 through 
140, and the second signal having the "high (H)" level is outputted from each of output ports of 
the third through N-th paper cassettes 120 through 140. Thus, each of the third through N-th 
paper cassettes 120 are assigned an "undefined symbol T which indicates that an identification 
symbol has not been assigned. 

[0038] The second loop is performed when the synchronizing signal generated in the paper 
cassette identification unit 150 during the first loop operation is transmitted to the second 
through N-th paper cassettes 110 through 140 in which the "undefined symbol T" is given. The 
synchronizing signal is not transmitted to the first paper cassette 100 in which the identification 
symbol is assigned. 

[0039] A first signal having a "low (L)" level is inputted into the second input port 112 of the 
second paper cassette 1 1 0 from the first output port 1 04 of the first paper cassette 1 00 after the 
first loop operation. If the synchronizing signal is transmitted to the second paper cassette 110 
in which the "undefined symbol T is given, the second paper cassette 110 senses that the 
signal inputted into the second input port 112 is the first signal having the "low (L)" level, and is 
assigned an identification symbol "2" which indicates the second paper cassette 110. Also, the 
second paper cassette 110 transmits the identification symbol "2" to the paper cassette 
identification unit 150. The second paper cassette 110 then converts the second signal having 
the "high (H)" level outputted from the second output port 114, into the first signal having the 
"low (L)" level. 

[0040] The third through N-th paper cassettes 120 through 140 in which the "undefined 
symbol T" is given respectively, receive the synchronizing signal. The second signal having the 
"high (H)" level is inputted into each of input ports of the third through N-th paper cassettes 120 
through 140. Also, the second signal having the "high (H)" level is outputted from each of output 
ports of the third through N-th paper cassettes 120 through 140. Thus, since the second signal 
having the "high (H)" level is inputted into the third through N-th paper cassettes 120 through 
140, the "undefined symbol T" about each of the paper cassettes is assigned again. The third 
through (N-1)-th loop repeat the above-mentioned operations. 
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[0041] The N-th loop is performed when the synchronizing signal generated in the paper 
cassette identification unit 150 is transmitted to the N-th paper cassette 140 in which the 
"undefined symbol T" has been given. The synchronizing signal is not transmitted to the first 
through (N-1)-th cassettes in which an identification symbol has been assigned respectively. 

[0042] The first signal having the "low (L)" level is inputted into the N-th input port 142 of the 
N-th paper cassette 140 from the (N-1)-th output port (not shown) of the (N-1)-th paper cassette 
(not shown) after the (N-1 )-th loop operation. If the synchronizing signal is transmitted to the N- 
th paper cassette 140 in which the "undefined symbol T" has been given, the N-th paper 
cassette 140 senses that the signal inputted into the N-th input port 142 is a first signal having 
the "low (L)" level, and assigns an identification symbol "N" which indicates the N-th paper 
cassette 140. Also, the N-th paper cassette 140 transmits the identification symbol "N" to the 
paper cassette identification unit 150. Also, the N-th paper cassette 140 converts the second 
signal having the "high (H)" level outputted from the N-th output port 144, into the first signal 
having the "low (L)" level. Since an identification symbol is not assigned after the N-th paper 
cassette 140, the N-th paper cassette 140 does not need to convert the second signal having 
the "high (H)" level outputted from the N-th output port 144, into the first signal having the 
"second (L)" level. 

[0043] Meanwhile, the paper cassette identification unit 150 senses that the identification 
symbol "N" received from the N-th paper cassette 140 is the same as information "N" about a 
predetermined identification symbol stored in the paper cassette identification unit 150 in 
advance, and stops generation of the above-mentioned synchronizing signal. Thus, all of 
identification symbols of the first through N-th paper cassettes 100 through 140 are assigned, 
and a current environment is changed into a printable environment. 

[0044] Hereinafter, a method for identifying paper cassettes according to the present 
invention will be described with reference to the accompanying drawings. 

[0045] FIG. 3 is a flowchart illustrating a method for identifying paper cassettes according to 
an embodiment of the present invention. The method comprises the operations 300 through 
310 of discriminating first and second signals inputted into first through N-th paper cassettes 
100 through 140 and assigning identification symbols of the first through N-th paper cassettes 
100 through 140. 
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[0046] First, in operation 300, an electrical source is applied to each of the first through N-th 
paper cassettes 100 through 140, and thus, the first and second signals are provided to each of 
the first through N-th paper cassettes 100 through 140. The first signal is at a "high" or "low" 
level, and the second signal is complementary to the first signal. 

[0047] In operation 302, it is determined whether the first signal is provided to one of the first 
through N-th paper cassettes 100 through 140. If it is determined that the first signal is not 
provided to one of the first through N-th paper cassettes 100 through 140, the method proceeds 
to operation 308. 

[0048] However, if it is determined that the first signal is provided to one of the first through 
N-th paper cassettes 100 through 140, an identification symbol which indicates the first through 
N-th paper cassettes 100 through 140 to which the first signal is provided, is assigned, and the 
identification symbol is transmitted to a paper cassette identification unit 150 which identifies the 
first through N-th paper cassettes 100 through 140 (operation 304). 

[0049] In operation 306, the second signal outputted from an output port of one of the first 
through N-th paper cassettes 100 through 140 in which the identification symbol has been 
assigned is converted into the first signal. 

[0050] If it is determined in operation 302 that the first signal is not provided to one of the first 
through N-th paper cassettes 100 through 140, "undefined symbols" which indicate that the 
identification symbols have not been assigned are given in the first through N-th paper 
cassettes 100 through 140 to which the second signal is provided. 

[0051] Next, in operation 310, the first through N-th paper cassettes 100 through 140 in 
which the "undefined symbols" are given, determine whether a synchronizing signal is supplied 
from the paper cassette identification unit 150. If it is determined that the synchronizing signal is 
supplied to the first through N-th paper cassettes 100 through 140, the method proceeds to 
operation 302, and if it is determined that the synchronizing signal is not supplied to the first 
through N-th paper cassettes 100 through 140, the method terminates the above-mentioned 
flowchart. 

[0052] As described above, in the apparatus and method for identifying paper cassettes 
according to the present invention, paper cassettes can be identified through a simple structure, 
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difficulties in manufacturing of an image forming apparatus can be reduced, manufacturing 
costs can be reduced and errors of identification of the paper cassettes which may occur while 
the image forming apparatus is operating can be reduced. 

[0053] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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